Physical dependence after benzodiazepine treatments in rats: Comparison of short and long treatments with diazepam and lorazepam.
This study examined the development of physical dependence after different durations of treatments with two benzodiazepines (diazepam and lorazepam). Increased excitation in the central nervous system during a 2-week withdrawal period after 4-day and 4-week treatments with diazepam and lorazepam was examined with an EEG threshold method in male rats. Increased excitation was measured as a decreased sensitivity to hexobarbital (i.e., increased threshold doses). The concentrations of hexobarbital in two different brain regions, serum, fat and muscle tissue after 4-week treatment with diazepam were determined with a high-pressure liquid chromatography method. The duration of withdrawal was influenced by the duration of treatment but the maximum level of withdrawal excitation was similar for both drugs. Equieffective doses of diazepam (20 mg/kg) and lorazepam (2 mg/kg) induced similar patterns of withdrawal excitability after both treatments. The brain concentrations of hexobarbital were significantly higher on Days 1 and 3 of withdrawal after diazepam treatment. Significant correlations between the threshold doses and brain concentrations were found on Day 1, but these correlations disappeared on day 3. At the same time, a difference between the concentrations of hexobarbital in different brain areas emerged. The duration of treatment had a minor influence on the pattern of withdrawal excitation. Equieffective doses of diazepam and lorazepam induced comparable withdrawal excitability indicating no significant difference in their potential to induce physical dependence. The time-dependent change in the hexobarbital concentrations in the brain suggests that withdrawal excitation after diazepam treatment is a complex phenomenon probably involving several different systems at different times.